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(54) {smoi^Wi mmiessmms£^^^rr^n^m^^itmsiSBmm^m 



(57) 

atBMiS*;^^i:bT. (1,7) RLL^^Yb^iCi: 



{akj {bk} 



. P ' 

K} ; 




\£9 M 
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(1,7) RLLn^i\j:^S,t.lE^mPRML:^A^m 

im^m 2 ] 1 ^clB48©f3jt^l^;5^C4fflv^fc 

[ii^Jiai Hiji3PRML:i^iC*5PR (i, p, p, 
1. ) ipiisEcDmm) ML:^^x-$>?>zt^!i^mtt 

im^m4] mmpRML^AifiPR a, 2, 2, 

{mmmsi mtiPRML:^AifiPR (i. 3, 3, 

1, ) ML:^^X'$>?>zt.^m&Lt:r?>m^m3\zmm 

im^me] BulBPRML^^iCAsPR (l, q, 1) 

im^mi} HutapRML;5ic*5PR (i, 2, d 

[K*JS8] Huf3PRML:>?^AspR (1, r, s, 
r, 1, ) (r, s\tiE(Dmm ML^}S,r'^&Ztt: 

[W*JB9] HMt3PRML;5S(;AspR (1, 2, 3, 

2, 1, ) ML;)5S;T-feSCi:*1t®J:-r5tt^JH8lc 
l3«®l3SB*;&iC. 

[W*JS10] mjt3PRML;^i?iAs, ttffi«i3lSPR 
ML;5^T-fcS d i:4!|«ati:-r-5ii«J« 1 k:l3«cog3S 

[00 0 1] 

*5itf■e^^4ffl^^*:^i^l3Sfl*^Bfc^So J:»3piffl 
[0 0 0 2] 

liJe*®fe^S] i«^jR®MR-Nf Ki:83S^»te 

^A.t^fto^^TV^S ( rB3ttjJ;fflM^^^iS19, supple 
ment, S2, pp. 117~121, 1995j . rg^^£;^jgs^^ 
^8i£19, supplement, S2, pp.l22~125, 1995j , 

''m5^mmmmiisii^>^^i^^-Amu. pp.ii5~ii 

90ct,1996j . r^5|HlSM«,fBMii'>*i'i-A« 
PP.124~128 Oct.l996j ) . ft^lBSCiJlt S P 
RML (Partial Response Maximuin-Likelihood) 



if^MR^y yt(Dm?i^-^i:>-^iZMt^FRML:^^(D 

ii^1cnt>tlX\^i3i\,^ ( ra;^iS;ffla^^#i£19, S2, 
pp. 28~33, 1995j ) , 

[0 0 0 3]tieoT. MR's>j/ Hi:-«Silf3ii 
[0 0 0 4] 

Jt^^u. m.i&ittSimBnz»titzii6^msim.mi^<Dim 
s^;5i5i4«#fr a d i: « B w i: -r So 

[0 0 0 5] 

[»e*»«fe-r5fc«>©^fie] *«B8®se(i. sbib 

Siffl-)i««:i:«*CMR'v.j; ^•^fflV^feSi^«^t3S 
l3*5tt5i3Mi||^;53S;i:bT. (1,7) RLL^^^b 

^AtiEmwLPRMh:^A^m^^^^tt:nmt.T?>m 
iSfiS»l3S«^*a; 1- « , 

[0 0 0 6] 

[%W©*i66i©J^^] JWT»C*«W©j^5E®ff$^**:^ 
[0 0 0 7] ail-JiM«5i*; i: M R ^ >j/ F (Om^^io'tt 

bfe^e^K»Etti:>&:acI^:^±^II^)^^•cv^a (rg^f^mm 

^^^^19, supplement, S2, pp. 117~121, 199 
5j s ^B^JiBmm^^^^l9. supplement, S2, pp. 
122~125, 1995j ) . 

[0 0 0 8] /vv7.^(o^^mmtti?>m^im(D 

(1, 0, -1) ML (il«-»PR4ML) , PR (1, 

1, -1, -1) ML (afS-»EPR4ML) , PR 
(1. 2, 0, - 2, -1) ML (jll5->E2PR4 M 

L),PR(1,1, 0,-1,-1) ML (ii*r>ME 

2PRML) ^©ft©«jR*^oi^JSJ5;-ra$naPR 

[0 0 0 9] ztiizMLx. mmm^(Dm^mm.^mt 
mmum mTHtmm-mmmi^tMR^^)^ vcum^-^ 

t)*) fflS^ttt. PR (1,1) ML, PR (1, 

2, 1)ML, PR (1. 3. DML, PR (1, 
2. 2, 1) ML, PR (1, 3, 3, 1) ^OIE^igC 

<Di^mAxm^n?> PRMh:^Aifi^»tji!i^&.t:^t^ 

( 1 , 7 ) R L Ln^ifinX iotii,ifi ( r«^tt^, MR 
95-61, Dec, 1995j ) , lE^m.(D P RML :^^CMVX 
»± (1, 7) RLL^^ffl7>S»Jif!^*jfiJfflbfcbr^'b: 

c:tit:J:sa!(#3Sj^*s^f$-e§5o tie*©* 
*l3S®«^fc^»t> ft«^j»©PRML;&iC4Sgffl-r 



(3) 
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[0 0 10] ^ZX'^^mmiit. MR^>;/ Ki:SiS-H 

7) RLL^^YbPRML*^i:UT^ PR (1, 1) 
ML, PR (1, 2, 1) ML, PR (1, 3, 1) M 
L, PR (1, 2, 2, 1) ML. PR (1, 3, 3. 

1) ML;^itS:. 8/'9^^{bPRML:)Eri5;i:bT. P 

R4ML, EPR4ML, E2PR4ML, ME2PR4 

[00 11]M{c> PR4ML;^^{cM-rs::ti^cDP 
R M L :&iS;ffl S Nit CD afc#JS i:*lt&^bi^ffiJS® C o 

[0012] WTti¥«fflHKE'^-5o 

[0013] (IBSW^I^^ 0 1 tc:> MR^y 



(1, 7) R L L^^fbPRML:&i?;s feSV>{i8/9 

^^<bPRML;^i5;cD8BSlW^m>^ay<5'l2l^^st-o 
{ak'} tt^ t'y hSBITbriiCA^^ns 

"1" , "0" (D2mx±iy'-^mmx: {hi} {t 

(1, 7) RLLdfeSV^^i8/9^^{bm?'J^ {ck} 
tt7-'j3-^ai*m^jT-feS. (1,7) RLhn^0 

^^^ {bk} t {ck} ®r^{c{i*iC®H#*«JSg»)55!:-3„ 
ck=bk+ck-i (mod 2) (1) 
8/9^^tt (0, 4/4) ^?^*fflV^a*6Dfc^So 
S/g^^t^-ra^PRML^iCfflT-Ua-yiiLT 
ai t:^$*xSJ;^'S:*)©*iS^r3o 
[0 0 14] 

[«11 



PRML^ 


(mod 2) 




PR4ML 


Ci =bi + Ck-j 


4 


EPR4ML 


Ci = bfc + Ck-2 


3 


E*PR4ML 


c» =bk + Ck-i 


2 


ME«PR4ML 


Ci = bi + Ck-i 

+ Ck-| + Ck-4 


4 



[0 0 15] ^tz. m.nzitmh^iiitjmm {dk} c 

tJJtS "0" ®g:*:5>S*^r>bT^3<o cntcit). 
«ftiSSai::b^^J{::*3»tSg;*;7>fiAsa 1 cd J; 5 icmm. 

:t;^5U {ck} fc:J;5NRZ83S4Sfi=*to*vi)t)©i:t- 
5. 

ff' (t) =h' (t) 
X--^X^ti?>t^. h' (t) sa?S;OJ;a55:D — 

h' (t) = B/ {1 
■tn-enn — 1/ > 'ym^B<D tr— i;' 
(2) . (3) 4«^-rscht 
g(t) = {A/2tan-i(77c/Kp)} 
• [tan-l{ 2 77ct/KpTs}- 
mu. Afig (t) ©tf-i^fiTN Tb* 
hmfStr^t^. Vc=7s/Tb, Kp=T5o/T 

hit. ^ti-^tinmt^. mmcmmmx$>:i>. (i. 

7) RLL^^O©^?7c=2/3, 8/9^^0«^ 
Ve= 8/9T-afeao 

[0 0 18] ig*tbu;^cDiai§$, ¥iS**o, mmmti 



[0 0 16] mm=:mmmi^t.MR'-^^y F©is^-B-cD« 

[0 0 17] 4-, m^tfii. mifii^>^^)mmTsi:i^ 
v\^mmmm\zMt^m^m\^j^m^mme (t) 

-h' (t-Ts) (2) 

JK^fl^lc J; ?) a$ ixs * © i: ^ 5 o 
+ (2 t/Tso) 2} (3) 



tan-i{ 2 77c(t -Ts)/KpTs}] (4) 

h;i/m]S*5No/2©afe:^'?;<«Wi:{5^b. 
l3Si'N>;/ HA>e.^fbSa:^ST-®ejSiI$tt*sMil©>'t- 
i'-\';i'U;^;P>;5^ (PR) !|$t4i:*SJ;-5(c^flig©e 
i^1^ti*^«>a*.©i:-r5. t-'&t)^.. PR (uo, 
ui, U2, • • • , ui-i) :^^<Dm-^. A (4) (c?>f 
t-S^<bSt±J;^^Smw (t) 



(4) l^gg^F 1 1 -6 67 5 5 



w (t) = (1/2) Zu.r <t-mT.) (B) 
■** 

T?, r (t) ti:X3-)V:ir7^/3:jS^xm^m=f-Wmtm ^7.hmmX\ 

r (t) =[{sin(7rt/?7Tb)}/(7rt/??Tb)] 

• [{cos(7r/?t/77Tb)}/{ 1 -(2/?t/77Tb)2}] (6) 

T-a^ns, 7?©JiijDjcf!|iv^. n^m=pmm\im:KT?> [oo 1 9] mmoBmmmE (x) i*. (4) , 

E (x) ={tMfM»j./K,)/A) 

•[(x-R(x) •ezp(7cK, I X I })/8iii(7cni x)] 

i-i 

•Zu, eip{— J {2m- Djtn, xj (7) 



ii^^fns. c:ci-es X{±tr>y M/-h f bT*ats<bb 

R(x)=»7 : I X I 

=(77/2){l-sin(T7 7r//J)( 
=0 : I X I 

[ 0 0 2 0 ] ( 7 ) IC^V^T. ^®^»Uii4^oP 
R*^x ^J^«PR4ML, EPR4ML, E2PR4 
ML, ME2PR4ML^tr0«^CDE (x) Vt^ 

©ft^^K^IHS t: *3 It S c: *i ® P R M L :&iCcDeSM 
m. ( Tftipil, J79-C-II, 7,pp.366~375. July 199 

6j ) tc. m^^tLx<D&mmwLxt:m\-^rz'b(otm 
b<«cSo m-ox. aiSsi^f3St*>Mts3n?>®PR 

[ 0 0 2 1] Ell icii\,^x. r u 3-ytB:t;J^^J 

{ck} ©ii^ffl* {*ck} ii-rsfcgx itT-Un-T* 
^ >y«»{C<tS/J?>^ hn-^®m^;^^J {- bk} 
tt, (1,7) RLLW^®«^. 
" bk= ~ ck+ " ck-1 (mod 2) (9) 

{"bk}tt^ (1, 7) RLLfcav>tt8/9®«^ 

y(t) = S{2c, — l)w< t - i 
I 

[0 0 2 4] Mm^J(Ci>)^^LfcA;'j7=-^^?iJ>£ 
(1,7) RLL^^{b&.5V>(i8/9^^fbUfc<D 

•^x S (1) iiai J:»)7'U3-yai:tHK5iJ*5R»> 
(10) ^m^^X^tbfz (1, 7) RLL^-^i:8/9 

W^{C?*-rSSPRML;5iC(DT-fyt;J'->40 2, 3 

[0 0 2 5] E2fc. (1, 7) RLL^^t^*-r5P 



fzWim. R (x) (ifbr (t) CD7-Uxg^iftTN 
<(1-/?)/2j7 
I X I -1/2 »7)} 
^(1+^)/27? 

(8) 

a. 

[00 2 2] 
[^2] 



PRML^ 


(mod 2 ) 


PR4ML 


" bk= * Ck+ " Ck-a 


EPR4ML 




E»PR4ML 


bk= Ck+ Ck-a 


ME'PR4ML 


" bk= " Ck+ " Ci-i 

+ " Ck-3-H * Ck-4 



[0 0 2 3] mmi^mwm^) r')^-^\htiJhn 
{ck} \znt^WLm^m^miy (t) 



.) (10) 

R (1, DML, PR(1, 2, 1)ML, PR 
(1, 3, DML, PR(1, 2, 2, DML, P 
R (1, 3, 3, D ML, PR (1, 2, 3, 2, 

D ML®^:&a;cDr^>'t^->*. 03tc. 8/9^ 

^Kl^trr^PR 4ML, EPR4ML, E2PR4M 
L, ME2PR4MLco^;5S;<5!)T^y^^ — V^^fo 
{ibx /?=0. 5, 77opti:bTV>So CCT% 77 = 7? 



(5) 
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[0 0 2 6] H{c:me>nsj;^{c^ (i, 7) rll^ 

cnJi, 8/9^^CD«^t:tfc'^r (1, 7) RL 

o'=$ N (x) c 



(1,7) RLL^ 

[0 0 2 7] (MS'J;S^^«;b) ii8S>J;^iSI^S;^ a 
iC(7) ifflV^TNolE (x) |2/2S:tt^'r 



<i 1) 



N(x) = [{tiin-M7je/K,)P/a'] 

• [{x* • R'(x) •CTP<2 w;Kox)J/alii"(7C»?c x)] 



l-l l-l 

'£ £ u. U.C0S2 TcCin— n) 77c 



(1 2) 



•eafeSo fib. a = A/ (Nofb) i/2tt, fgi«(imbja 
l343ltS S NtfcT-* f b^::^b^^y^> b-ipittjJts 
e (t) ®t:— i'ttfcy-f XCDrmsfiStCDJt^fcbT 

[0 0 2 8] EI4Str06tC (1, 7) RLL^^iC^ 
■rs. 05SUt07C8/9^^{zM-r5^PRML* 

s;©^S!i;aiiW«:t;;^'^^' h-'i/SS^Nfo -fib. /?=o. 
5, >7 = ??opti:-rs . -use. SilfBSJcisftSM^ 
JSJKh' (t) (r>^mmt. S^f3Mlffl:^^®M5fcB* 
«J^®*fli«J;»)'J^-r-afeSo H4i:05(±Kp= 1. 5 
i:bfe»^. iaei:ia7l±Kp=2. 5i:bfc«^> ® 

[00 2 9] iiii, 02, 3®T'r>'^^— you"^;!/^ 

eo/eiT-^tSbfeCtC^to-e-T. ^7.^i^VM± 
(eo/ei) 2*»»tSCi:{3j;f)aiS^bbT*S. 
[0 0 3 0] 04 h0 5 (1,7)RLL^^ 

dk=y(kTs) 

= 2(2 ci- 1 )w{(k 
i 

[0 03 3] if^ \^w.^^x±iii&^mm {nk} 

^ i:®afc^to-B-(c J; t) 5t<«) .5 C t AST- ^ S . 
[0 0 3 4] CCT% (1, 7) RLL^^JC^^fSP 
RML;5iCi:btPR (1, 2, 2, 1) ML*iC*^ 
lZii^Xm-<.^Z.tlZ-r^. (1. 7) RLL^^®il 

rvzi-ymiimm {ck} t^Mts «o" *av> 
{± "1" O7>stt2*>e.8t:»jis$nao vt^r. 

{ck} (ffctt "0 1 0" , "1 0 1" ^:^^al^?'Jtt31 



(1, 7) RLL^^®3t.T-{±s PR (1, 1) ML 

(1, 2, 1) ML, PR (1, 2, 2, 1) ML, P 
R (1, 3, 1) ML. PR (1, 3, 3, 1) ML:?? 
^(Dmttn-oX^^Zo Sfc. 0 5 t^-r8/9:^-^®3 
*>r-lit. ME2PR4MLfflKI-&«;trX^^' h^l/Asg'h 
iRl>-r-. PR4 ML, EPR4ML, E2PR 
4 M L a;®)ii i: ^ o T v^ s „ 

[0 0 3 1] Sfc. 06 i:07*>^,{i, (1, 7) RL 

<. (1, 7) RLLn^izM-r^voptcomifi 
(1,7) RLLn^\^MT?>^^bm<D^mmifi8/9 

[0 0 3 2] (prml;^^?;) \i:i'ifm^^xtjm^m 
m {dk} ttx ^ (1 0) *Tsri:t-9->ru>^^^S 

i)Ts} (13) 

t)i^^^^o itV*#Jtf Sh. PR (1, 2, 2, 1) 

ML:ti5;®S^. K^iJt =kTst:*3»tsttSi{i«3® 

[0 0 3 5] 
1^3] 



(6) 
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Ck-1 


Ck 


So 


0 


0 


0 


Si 


0 


0 


1 


s, 


0 


1 


1 


Sa 


1 


0 


0 


S4 


1 


1 


0 


Sb 


1 


1 


1 



m {dk} it. S (5) . (6) , (1 3) 



10 0 3 6] v = nc(Dt^(Di:^\im^^X:hm^m 

dk= ck+ 2 ck-i+ 2 ck-2+ ck-3- 3 (14) 

t\f^\£m^^<DVimm^miim4(Di.o\ci3i^o [0037] 

(1,7) RLLm^\CM-r^PR (1, 2. 2. 1) [«4] 



So 
Si 

s, 

s. 

S4 

S. 



0 



So 



So 

S« 



1 



S. 
S. 
S, 
Si 



0 



-3 



1 
-2 
0 
2 



1 



-2 

0 

2 
- 1 



S, (1,7) RLL:^^CD»^7>:gSlJiKH±P 

R (1 , 2 , 2 , 1) M L;^^(D A C S (Add Compare 
Select) ia48*>f)4fc:ffl«f S3Smt)*)fc'?>-r. <9>;t 
t:> a4C*5^^T. PR (1, 2, 2, 1) ML;5SCO 
ACS (Add CompareSelect) IS5:4hgBbfe, ffiOP 
RML;^SfC^V'.T*)|5l«{3lffim3!)SartlT-fef)> PR 
(1, 3, 3, 1)ML, PR(1, 2, 1)ML, P 
R (1,3,1) ML, PR (1,1) ML:^^(D^m 

mt. ^n^ne, 4,4, ztazo 

I0 0 3 9]$f>t> (1, 7) RLL^^®®^7> 
g»Ji|!*J®%d— 3©fiS*«;«tt. {dk} ®:^T©pr 
tgttO^S-a®I^^JHCD:x-i7 Tj KK5atffl«/Ntd 
Bin^ti^f S h B E R1^14CDai«*5t)fc C h 

■e&S. ^fe©PRML:)^^(CO^^T^>^ (1, 7) RL 

[0 0 4 0] ^fe, ACSjgcji. -eti-eti4, 2. 2, 

2i:*a. ElSfc, g4<t»)»e)ixSPR (1. 2, 
2,1) ML:tiA<D\f^\f'4i^?S<Dhl'V7.mmt:^ 



To tals. Hffcfi^fcf^L-fcfiJick/dk^S-ro hv 

[0 0 4 11 CO;^ h U >J'^'K:it)S'hffi*iJ«4ff«: 

{" Ck} *s*S5o Mtc. JC (9) ©SSttcJ:?) 
(1,7) R L L«^YbSA:*jm^J {~bk} 

S, 

[0 04 2] -ys. 8/9n^<Dm-^s (l. 7) RL 

®iJ«tt«:<, PR*iC#*5*t-SJ5&^0«*. ttjih 
*>PR (uo, ui, U2, • • •, UN-i) MLiiVi^iB 
MCi3(^-2)Uk®ffl^N4fflV^Si:. 2H-ifflffltt«l*j£:. 

mt-rz. ^^r. me2pr4ml, e2pr4ml, 

EPR4ML, PR 4ML;/?5COttSg|$(i. ^n-etll 
6, 16, 8, 4i:%a. ACSiSt))KSgi»il|H| 

[0 0 4 3] ^lto■r^ (1, 7) RLL^^K:^^ft-SP 
R (1, 2, 1)ML, PR (1, 2, 2, 1)ML, 
PR (1, 3, 3, 1) ML7^i5;(±> 8/9n^izMt 

j&SfcioixT. (d«in) zifiW^ti^o 



(7) 
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[0 04 4] (Stetfc®) E9Str01 0{C, n>tfi 
-^->^il/-i/3>tJ;!3^»fc, (1, 7) RLL 

^ (BER) «ti4*g=x-ro fib, 0 9(iKp= 1 . 5, 
^=0. 5, V = Voptt Ltzm-^. 01OJ±Kp=2. 
5, /3=0. 5, v = VopttLtz^-^. 

[0 04 5] EI 9 tc:*5V^T> O , A, O, ^Wlt 

^n^n (1.7) RLL^^t?*-rspR (i, i) 

ML. PR (1, 2, 1)ML, PR (1. 3, DM 
L. PR (1, 2, 2, 1)ML, PR (1, 3, 3, 

1) ml:&^o®^*, ▲, ■, ♦eitt. 

^*t8/9:RF^{c:^-r5PR4ML, EPR4ML, E 
2PR4ML. MEzPR4ML;5a;<!Da^«ab-rV'> 

[0 04 6] 010 (CtJVAT. O , A, □, Oei«* 
n^tV (1, 7) R L L^-^(C)i^-r-S P R (1,2, 

1) ML, PR (1, 2, 2, 1) ML, PR (1, 
3, 3, 1) ML. PR (1, 2, 3. 2, 1) ML;i? 
iCCOS^*, A, ■, -eti^tis/s 

4?^fc:?t-r SPR4ML, EPR4ML, E2PR4M 
L, ME2PR 4ML;^^^;(D:^^*SbT^^•5o 

1004 7] H9tcM6ns«tdt> 8/9n^oym^ 

SNRg= 1 0 logio (di 

SNj±cD*iJ» (SNRo) «^cDfflH©^glc:J:-ot^e 

ft-rs«^*s*a» bA»b«:*se), sNitcD^lJ^# (sn 

Rg) $fflV^T*PRML^^C®#t^*^5*5<k*ffF«■r 
SClhAST-tS. §PRML:^^t:*5{tSSNJt0^iJtf 

(SNRg) {±, gSf-^^^tlS (dmn) 2*^5; (1 
5) tf^A-rschtcJ;?)***. 

[00 5 0] aSJC^PRML^aSJC^i^^S 



tcit'^T (1,7) RLLn^(Dm-^(D\^y hmfjm 

(BER) i|§^4:!^^jffi;«:oTV^So PR (1, 2. 
2, l)MLi:PR (1, 3, 3, 1) ML:)?a;{i. a 
«BI-«DgAotr>j' bK»)^1^t4?£g^bTV^S. 

PR (1. 2. 1) ML i: PR (1, 3, 1) M 
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Bin) 2AS:^§^^^:i:*»f)SN]t©|Im (SNRo) A^:*: 
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[0 0 5 8] PR4ML;^iCt:^-ra«PRML:)5S5;CD 
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